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ARRANGEMENT FOR HOUSING MILKING ANIMALS 
TECHNICAL FIELD OF THE INVENTION 

The present invention relates generally to dairy fanning, and 
more specifically to a computer-controlled arrangement for 
housing a large number of milking animals. 

DESCRIPTION OF RELATED ART AND BACKGROUND OF THE INVENTION 

An animal arrangement for housing large stocks of milking 
animals, e.g. hundreds or even thousands of milking animals, 
may comprise a resting area wherein the milking animals are 
allowed to rest, a feeding area wherein the milking animals are 
fed, and a milking area housing a plurality of milking robots 
for milking the milking animals. 

Typically, very large stocks of milking animals are milked 
semi-automatically at predetermined periods of times. However, 
when managing large stocks of milking animals fully 
automatically, a few problems arise. 

One problem encountered in automatic animal arrangements 
housing large stocks of milking animals is that it is more 
difficult to monitor and control the milking animals. 
Typically, the arrangement is partitioned in different sections 
housing different animals, but nevertheless it is more 
difficult to find a particular milking animal, which for 
example has to be treated manually by the farmer. 

Another problem encountered is the difficulties in obtaining 
high milking machine utilization. This problem is particularly 
noticeable in very large arrangements partitioned in different 
sections, and which have a large number of milking robots for 
milking. 
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SUMMARY OF THE INVENTION 

A general object of the present invention is thus to provide a 
computer-controlled arrangement for housing a large number of 
milking animals, but which, nevertheless, is flexible and can 
maintain a good overall control of the milking animals. 

A particular object of the invention is to provide a computer- 
controlled arrangement for housing a large number of milking 
animals, each of which belongs to one of a plurality of groups, 
wherein the arrangement includes a resting area wherein the 
milking animals are allowed to rest, a feeding area wherein the 
milking animals are fed, and a milking area housing at least one 
milking robot for milking the milking animals, and has 
capabilities for ease access to animals belonging to a 
particular group in order to e.g. inspect or treat at least some 
of the animals in the group. 

It is still a further object of the invention to provide such 
an arrangement, which provides for high milking robot 
utilization. 

It is still a further object of the invention to provide such an 
arrangement, which is flexible, reliable, of fairly low cost, 
and relatively easy to implement. 

These objects, among others, are according to the present 
invention attained by arrangements as specified in the appended 
patent claims. 

By the provision of an arrangement, wherein at least one of the 
resting area and the feeding area is partitioned in sections, 
the ranter of which corresponds to the number of the groups, to 
whi^n ^ milking animals belong/ and a dev . ce ig prov . ded for 

directing each of the milking animals moving towards the at 
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least one of the resting area and the feeding area, which is 
partitioned in sections, into one of the sections depending on 
the group, to which the respective milking animal belongs, so 
that each of the sections will house milking animals belonging 
to one of the groups, visitation of only one section is needed 
for e.g. inspection or treatment of milking animals belonging to 
a particular group. 

Preferably, milking animals having similar milk production, 
milking animals being in similar phases of the lactation cycle, 
milking animals on heat, gestation milking animals, or ill or 
infected milking animals belong to a single one of the 
plurality of groups. 

Still preferably, the arrangement is designed so that a typical 
animal traffic is obtained according to which milking animals 
move from the resting area to the milking area, from the milking 
area to the feeding area, and from the feeding area back to the 
resting area. 

The milking area with the plurality of milking robots may be 
designed for voluntary milking of the milking animals, i.e. 
animals that present themselves in the milking area may be 
permitted to be milked if they fulfill some kind of milking 
decision criteria. In such voluntary milking the milking robots 
are typically performing milking operations more or less 
continuously - also during nighttime. However, sometimes some 
milking animals will not visit the milking area for a too long 
period of time. To remedy such a problem the resting area may 
comprise at least one driving mechanism, particularly a movable 
fence, partition, wire or live wire, for driving milking 
animals in the resting area towards the milking area and the 
plurality of milking robots. Alternatively, or as a complement, 
different enticing techniques, e.g. use of different smells, 
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sounds or visible phenomena such as light flashes, may be 
provided to entice the animals to visit the milking area to be 
milked. 

in particular, the milking robots are typically utilized more 
rarely during nighttime. Thus, if not the complete action is 
performed automatically, the arrangement may in the evening 
notify a farmer of the cows which ought to be milked during the 
night, and in which section these cows are (if being in the 
resting area 1). The farmer may in turn manually collect these 
cows and bring them to the milking area 5. Such procedure may 
reduce the amount of night work for the farmer. 

In one embodiment the resting area is partitioned in sections 
and in another embodiment the feeding area is partitioned in 
sections . 

The device for directing typically includes at least one milking 
animal identification device and at least one computer- 
controlled gate opening device, both connected to and controlled 
by a central computer of the arrangement. 

According to a further aspect of the invention an arrangement is 
provided, wherein a resting area is partitioned in sections, 
each of which being adapted to house milking animals belonging 
to one of a plurality of groups, and each of which being linked 
to a milking area with a plurality of milking boxes, each of 
which is adapted for milking of a respective milking animal 
present in the milking box, so that milking animals housed in 
the respective section have access to a subset only of the 
plurality of milking boxes; and a device is provided for 
automatically enlarging or reducing each of the subsets of the 
plurality of milking boxes, to which milking animals housed in 
the respective section have access, depending on the number of 
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milking animals housed in the respective section or on the 
milking capacity required by the milking animals housed in the 
respective section. Preferably, the device for automatically 
enlarging or reducing each of the subsets of the plurality of 
milking boxes comprises at least one computer-controlled 
movable partition device, e.g. a movable fence, partition, wire 
or live wire. 

By such provisions an arrangement is obtained, wherein the 
milking capacity can be dynamically changed to fit the needs in 
each section at each instant. 

Similarly, the arrangement may be provided with a computer- 
controlled movable partition device for dynamically enlarging 
or reducing each of the sections of the resting area. 

Further, a feeding area may be provided partitioned in sections 
and with a computer-controlled movable partition device for 
dynamically enlarging or reducing each of the sections of the 
feeding area. 

The arrangements of the present invention are particularly well 
suited to house a very large number of milking animals such as 
e.g. at least about 200 milking animals, but they are 
applicable also to smaller numbers of animals, such as e.g. 
from 50-100 or 100-200. 

Further characteristics of the invention, and advantages 
thereof, will be evident from the following detailed description 
of preferred embodiments of the present invention given 
hereinafter and the accompanying Figs. 1-3, which are given by 
way of illustration only, and thus are not limitative of the 
present invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1-3 illustrate schematically, in top views, arrangements 
for housing a large number of milking animals according to three 
different preferred embodiments of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

In the following detailed description the milk-producing animals 
are cows. However, the invention is not limited to cows, but is 
applicable to any animals having the capability to produce large 
quantities of milk, such as sheep, goats, buffaloes, horses, 
etc. 

Fig. 1 illustrates a computer-controlled animal arrangement for 
housing a large number of cows, preferably at least about 2 00, 
each of which belongs to one of four different groups. The 
arrangement may be arranged outside, but is preferably arranged 
indoors e.g. in a stable. The arrangement comprises a resting 
area 1, a feeding area 3, and a milking area 5, each defined by 
walls or other enclosure means. 

The resting area 1 is partitioned in four sections 7, 9, 11, 
12, cuach of which being separated from the others and each of 
which comprising two parallel rows of resting stalls 15 
separated by an open floor. Each of the sections 7, 9, 11, 13 
has an entrance in a back end la of the resting area 1, and an 
exit in a front end lb thereof. The feeding area 3 comprises a 
feed table 17 for supplying different type of feed including 
ensilage, concentrate, roughage and minerals to the cows, which 
may be allowed to move about freely in the feeding area 3. The 
milking area 5 comprises at least one milking robot and at 
- --stt" erne cow identification member to identify a cow entering 
♦\© ailking area 5 (not explicitly illustrated in Fig. 1). 
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Preferably, however, the milking area 5 houses a plurality of 
milking boxes, each of which being adapted to receive a 
respective cow, wherein the milking robot is adapted to milk 
cows present in the milking boxes concurrently. Still 
alternatively, the milking area 5 houses a plurality of milking 
robots for milking the cows therein. Each milking robot may take 
care of milking of a cow present in one or several milking boxes 
concurrently . 

The enclosed areas 1, 3 and 5 are preferably arranged so that 
the cows have to move from the resting area 1 to the milking 
area 5, from the milking area 5 to the feeding area 3, and 
finally from the feeding area 3 back to the resting area 1 as 
being indicated by the arrows in Fig. 1. However, this is not a 
prerequisite for the present invention. 

The animal arrangement may be provided with a number of one-way 
doors or gates, optionally provided with cow identification 
members, to control the traffic of cows. Such doors and gates 
may particularly be provided at the entrances and exits of the 
sections 7, 9, 11, 13 of the resting area 1, and at the entrance 
and exit of the milking area 5. Some of these doors, which are 
provided with cow identification members, can be two-way doors 
to allow a particular cow to walk in an opposite direction after 
having been identified. 

The four different groups, to which each one of the large number 
of cows belongs may be defined in different manners. For 
instance, a first group may comprise cows having high milk 
production, a second group may comprise cows being in early 
phase of the lactation cycle, a third group may comprise cows on 
heat, and a forth group may comprise gestation cows. 
Alternatively, one group comprises cows, which are ill or have 
an infection. Naturally, the animal arrangement comprises means 
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for automatically or manually altering the belonging from one to 
another one of the plurality of groups for each of the cows. 

According to the inventive embodiment of Fig. l there is 
provided an intelligent gate arrangement 19 for directing each 
of the cows leaving the feeding area 3 and moving towards the 
resting area 1 into one of the sections 7, 9, 11, 13 depending 
on the group, to which the respective cow belongs, so that each 
of the sections 7, 9, 11, 13 will house cows belonging to one 
of the groups. In the example given above the section 7 may 
house the first group, i.e. the cows having high milk 
production, the section 9 may house the second group (cows 
being in early phase of the lactation cycle), the section 11 
may house the third group (cows on heat), and the section 13 
may house the forth group (gestation cows). 

There may be many reasons for dividing up the cows in different 
sections depending on e.g. physical properties of the cows. For 
instance, ill cows can be treated together within a single 
section. Further, these cows can be hindered from leaving the 
resting area 1 for the milking area 5. The ill cows may be 
separated from other cows and be led to and milked in the 
milking area 5 only when no other cows are present. The milk is 
separated from the milk from healthy cows and the milking 
system is washed or disinfected once after the milking of the 
group of ill cows has been completed. This may be particularly 
advantageous if also the feeding area 3 is partitioned in 
corresponding sections. In such case the ill cows can be held 
separated from other cows permanently. This flow of ill cows 
can be made completely automatically by means of selection 
sjafeas or can be regulated manually or serai -automatically . 

Tne intelligent gate arrangement 19 comprises a number of one- 
way doors or gates 21 provided with computer-controlled door or 
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gate opening devices, and at least one cow identification 
member 23. A cow entering through the first door or gate 21 is 
identified by the cow identification member 23 and after having 
been identified the other doors or gates 21 are closed or 
opened to direct the cow to the correct section. As being 
illustrated in Fig. 1, a separate passage way 25, 27, 29, 31 is 
provided for each section 7, 9, 11, 13 of the feeding area 1 
from the intelligent gate arrangement 19. 

It shall be appreciated that while Fig. l gives an example of 
passage ways from the feeding area 3 to the resting area 1, the 
present invention is not limited to such case. The design of 
the animal arrangement and its passage ways may be performed in 
a number of ways - some more complex than others. For instance, 
passage ways from the feeding area 3 to the resting area 1 may 
be arranged in at least two floors to effectively use available 
space and to provide for short passage ways. 

It shall further be appreciated that the animal arrangement may 
comprise a movable partition device, e.g. a movable gate or 
fence, for altering the partitions in sections of the resting 
area 1 (not illustrated in fig. 1). 

In another version of the Fig. 1 embodiment, each of the 
sections 7, 9, 11, 13 is linked to the milking area 5 so that 
the cows housed in the respective section have access to a 
subset only of the plurality of milking robots in the milking 
area 5. in such a case a movable fence or gate device for 
enlarging or reducing each of the respective subsets of the 
plurality of milking robots depending e.g. on the milking 
capacity required by the cows housed in the respective section. 
More about these features will be discussed below with 
reference to Fig. 3. 
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While the milking arrangement is primarily intended to be used 
with a voluntary milking system, there may occur a need to 
entice or force cows to visit the milking area 5 and its 
plurality of milking robots. For this reason a driving 
mechanism, particularly a movable fence, partition, wire, live 
wire, or gate 33 is optionally provided for driving cows in the 
resting area 1 towards the milking area 5. The movable gate 33 
is initially located in the back end la of the section 7. Since 
the entrance to the section 7 is located at the same position 
the movable gate 33 may be raised to allow the cows to pass by. 
Then, at a given instant the movable gate 33 starts to slowly 
move towards the front end lb of the resting area. While moving 
the movable gate 33 other enticing means may be used to get the 
cows out from the resting stalls 15 so they can be forced to 
move towards the milking area 5. The horizontal movement of the 
movable gate 33 is in Fig. 1 indicated by the two-way dashed 
arrow . 

Alternatively, or as a complement, different enticing 
techniques, e.g. use of different smells, sounds or visible 
phenomena such as light flashes, may be provided to entice the 
cows to visit the milking area to be milked. These enticing 
techniques are typically provided at particular locations such 
as in the resting stalls 15. If a resting stall is provided 
with a cow identification member such enticing may be performed 
for a particular cow, e.g. a cow which needs to be milked 
urgently, after having been identified. 

Still alternatively, each cow may be provided with a receiver 
and a loudspeaker, and may be enticed, e.g. by means of playing 
a sound, to visit the milking area 5 independent of where she 
is at a given instant. 
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Such enticing techniques may also be performed in the milking 
area 5 to entice cows, which do not leave the milking area 5, 
to leave the milking area 5 after having been milked or if they 
have no permission to be milked. 

Fig. 2 illustrates a computer-controlled animal arrangement 
according to a further preferred embodiment of the invention. 
Here, the milking area 5 is partitioned in four sections 35, 36, 
37, 38 and the feeding area 3 is partitioned in four sections 
41, 43, 45, 47, whereas the resting area is not partitioned: the 
cows may walk about freely therein. The enclosed areas 1, 3 and 
5 are arranged as in Fig. 1, i.e. so that the cows have to move 
from the resting area 1 to the milking area 5, from the milking 
area 5 to the feeding area 3, and finally from the feeding area 
3 back to the resting area 1 as being indicated by the arrows in 
Fig. 2. 

The intelligent gate arrangement 19 provided with the one-way 
gates 21 and the cow identification member 23 is, however, in 
this embodiment arranged between the resting area 1 and the 
milking area 5 for directing each of the cows leaving the 
resting area 1 and moving towards the milking area 5 into one 
of the sections 35, 36, 37, 38 depending on the group, to which 
the respective cow belongs, so that each of the sections 35, 
36, 37, 38 will house cows belonging to one of the groups. 

Each milking area section 35, 36, 37, 38 houses at least one 
milking box, in which a cow is present during milking, and the 
milking in the milking area 5 is performed by at least one 
milking robot (not explicitly illustrated). Preferably, at 
least some of the sections 35, 36, 37, 38 houses a plurality of 
milking robots or at least a plurality of milking boxes. 
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Each of the milking area sections 35, 36, 37, 38 leads directly 
to a respective one of the feeding area sections 41, 43, 45, 47 
to keep the groups separated therein as well. After leaving the 
feeding area 3 the cows are mixed one with each other and have 
to walk through a common passage way 49 to arrive at the 
resting area 1 . 

Other details as disclosed with respect to the Fig. 1 
embodiment are, mutatis mutandis, equally applicable to this 
embodiment . 

Fig. 3 illustrates a computer-controlled animal arrangement 
according to yet a further preferred embodiment of the 
invention. Here, each of the resting area 1, the milking area 
5, and the feeding area are partitioned in sections so that 
each group of cows will be separated from the other groups at 
each location. 

The milking area 5 houses a plurality of milking stations 51, 
each including a milking robot for milking the cows. 
Alternatively, each station houses only a milking box, in which 
a cow is present during milking, and a common milking robot 
performs the milking in a plurality of the station 51. 

The cows can move from the resting area 1 to the feeding area 3 
by means of passing through a milking station 51. Furthermore, 
a number of gates 53 are located in the milking area 5 for 
direct passage between the feeding 3 and resting 1 areas, each 
of which may be provided with a cow identification member. For 
one-way gates from the feeding area 3 to the resting area 1 no 
cow identification member is needed, but for two-way gates 
t^isally a cow identification member is needed at the resting 
area 1 side to only allow cows to pass through after having 
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identified themselves as cows which have no permission to be 
milked. 

The resting area 1 is partitioned in sections by means of 
computer-controlled movable partition devices 55, particularly 
movable fences, doors, gates, partition walls, wires or live 
wires, wherein each of the sections is adapted to house cows 
belonging to one of the plurality of groups. Further, the 
partition devices 55 link the resting area 1 sections to the 
milking area 5 so that cows housed in the respective resting 
area section have access to a subset only of the plurality of 
milking stations. In order to accommodate for changes in the 
number of cows housed in the respective resting area section or 
changes in the milking capacity required by the cows housed in 
the respective section the movable partition devices 55 can be 
moved to enlarge or reduce each of the respective subsets of 
the plurality of milking stations 51, to which the cows housed 
in the respective section have access. 

Similarly, the feeding area 3 is partitioned in sections by 
means of computer-controlled movable partition devices 57, 
which may be arranged to enlarge or reduce the sizes of, and/or 
the feed supplies to, the feeding area sections. 

The resting area 1 may comprise driving devices 33 as the one 
described with reference to Fig. 1 for forcing cows in the 
resting area sections towards the milking area 5 and the 
plurality of milking stations 51. Other enticing devices are 
preferably also provided. 

It shall be appreciated that the cows may be allowed to move 
about freely in the f-2^di-^ area 3 and in such an instance the 
movable partition devices 57 may be dispensed with. However, to 
keep the partitioning of the groups of cows in the resting area 



WO 2004/068940 



14 



PCT/SE2004/000122 



1 the arrangement has to include a device for directing each of 
the cows moving towards the resting area 1 into the correct 
section (depending on the group, to which the respective cow 
belongs ) . 

Such device may be comprised of a device similar to the 
intelligent gate arrangement 19 as described with reference to 
the Figs. 1-2 embodiments. 

Alternatively, each of the gates 53, which can be accessed from 
the feeding area, is provided with a cow identification member 
identifying a cow approaching the gate from the feeding area 
side, and a cow identified is only allowed to pass through the 
gate if it belongs to the group of cows which are housed by the 
resting area section behind that gate. 

Other details as disclosed with respect to the Figs. 1-2 
embodiments are, mutatis mutandis, equally applicable to this 
Fig. 3 embodiment. 

It shall be appreciated that the milking robots, the two-way 
gates, the cow identification members, the computer-controlled 
door or gate opening devices, the intelligent gate 
arrangements, the movable partition devices, and the driving 
mechanisms are, in each animal arrangement, connected to a 
computer-based processing and control device (not explicitly 
illustrated), which is responsible for central processing and 
controlling of the respective animal arrangement, and comprises 
typically a microcomputer, suitable software, and a database 
including information of each of the cows in the housed by the 
arrangement, such as e.g. when the respective cow was milked 
la^t time, when she was fed last time, her milk production, her 
health, etc. 



